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AUTHOR: vanovskiy, L.N.

TITLE: On a Conjecture of P.S.Aleksandrov (Ob odnoy gipotaze
Aleksandrova)

PERIODICAL: Doklady Akademii nauk

ABSTRACT: The author proves the following conje
Every bicompact topological group is a diadic Dbicompactun.
The proof is based on three lemmas, where the results of

Pontryegin [Ref 2] and Gleason [Ref 3] are used.
Thera are 3 references, 2 of which are goviet, and 1 American.

vennyy universitet imeni M.V
gity imeni ¥.V.LomonosovV

gssR, 1958, Vol 123, Hr 5, PP 785-786 (USSR)
cture of P.S.Aleksandrov:

.Lomonosova

ASSOCIATION:Moskovskiy gosudarst
(Moscow State Univer

PRESENTED: July 21, 1958, by P.S.Aleksandrov, Academician

SUBMITTED: May 5, 1958
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(Altai Mountains-—Glaciers)
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' Bagin in the Altai,
Study of the recent glacistion of the Katun (MIFA 1632)

12184189 162,
(rﬁ:tun' Yalley—Glaciological Research)
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TYANOVSKIY, L. Ye.

: i ractions of thorium
"A study of the thermodynamics of certain reactlond o

compounds at high temperatures." Hin Hicher Educatiog yssz.

Ural Poltechnis Inst imeni 5. M. Kirov. Sverdlovsk, 1;Saq .

1 ions f Candidate in Chemical Heiences)
(Digsertations for the Degree of Candidate

¥nizhnaya letoois!, No. 16, 1956
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FLE N

.. TUANGUSK Y L.Xg,
R AUTHOR: Smirnov, M{V. d Ivanovskiys LXH? 555
l TITLE: Study of the thermodynamics of fhe reaction ThO, + ¢4 201, =
‘ ThCl4 ¥ 002 and Tb.O2 + C=Th +4 CO2 by the electromotive force
method, (Izuchenie Termodinemiki Reaktsii ThO, + C+ 2Cl, =
ThCl, + 002 i ThO2 4 C = Th ¢ 002 metodom electrodvizhmanchikh

sil).
(Journal of Inorganic Chemistry

PERIODICAL: "Zhurnal Neorganicheskoy Khimii® ,
o1 .11, No.2, pp.238-243, - (U.8.8.R.)

¥ ABSTRACT: Although it is impossible to construct the normal type of
dioxide with carbon

cell for the study of reactions of thorium
and chlorine, the authors®previous observation that thorium
dissolves at the anode in fused ThClg without appreciable pola~
rization at potentisals close to the equilibrium value for
Th/Th*+ enables the decomposition potentials of this salt to be
measured and the thermodynamics of its formation from the
elements to be determined, For this reason attention could be
concentrated on the study of the thermodynamics only of the
chlorination reaction. The e.m.f. of the cell with a chlorine
and oxide-carbon electrodes of thorium in fused eutectic mix-
ture of lithium and potassium cnlorides containing 3.07 wt.% of
ThCl4 was measured. In the range 655 - 9609 a linear relation
with temperature was found according to the empiricel equation:
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Aion ThDp + € 4 2Clo =
smics of the reaction 2
O o themoaﬂ: ¢ = Th + CO, by the electromotive force

ThCl, + €Oy and 'I'h02

method, (Contd.) . :
. rooad 1ts,
, roL0”E T) + 0.0033 vo
= ( 0.4005 + 4.967 N jon resaction

‘he chlorination re
es in the isobaric p““ﬁﬁ{%dinang S eseous thorium tetra-

i id
oT the formation of sol. 9
ghlorid.e were calculated: . o
Th02 + Cg 2C1, gas = ThCl, 5 gas,
~78.310-4.2 T ;
= ThCly,, + C02 gas ?

(=55.810 - 25.76 1) £ 1014 ;
= ThCl, gas *+ €0, gas,

C

AZ (kal/mol) =

ThOZS * cs + 2(:12 gas

A7 (kal/mol) =
Tho28 + Cs + 2()12 gas |
For the reaction ‘I.‘ho23 + Cs + Ths = 002 gas’

77.47 T) ¥ 1134 kal/mol.

(200,090 -
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137-58-6-11869
Translation from: Referativnyy shurnal, Metallurgiya, 1958, Nr 6, p 98 (USSR)
AUTHORS: Ivanovskiy, L.Ye., Smirnov, M.V.

P

TITLE: Behavior of Anodes of the Lower Titanium Oxides in the Elec-
trolysis of Fused Chlorides of the Alkali Metals {Povedeniye
anodov iz nizshikh okislov titana pri elektrolize rasplaviennykh
khloridov shchelochnykh metallov)

PERIODICAL: Izv. vost. fil. AN SSSR, 1957, Nr 10, pp 68-74

ABSTRACT: Investigations of the electrochemical behavior of anodes

made of the lower Ti oxides are conducted. Determination is

made of the electrolysis products of a fused mixture of Li and
K chlorides with anodes of Ti monoxide and sesquioxide. It 1s
found that at 500°C and an anode cd of 0.1 amps[cm2 the poten-
tial of TiO anodes is ~J 0.45 v more negative than that of the
potential of Ti»O3 anodes. Depending upon the anode potential,
ions of 2-, 3-, or 4-valent Ti go into the electrolyte. O re-
mains in the solid phases, with the result that a TiO, phase is
liberated at the surface of the anodes. Polarization of TiO and
Tip;O3 anodes at 500° in the current density interval of from

Card 1/2 10-3 to 5 amps/cm? was studied. It is established that Ti203
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Behavior of Anodes {cont.)

anodes are polarized more completely than TiO anodes. As electrolysis
proceeds, the potential of both types of anodes rises until a TiO, phase
forms in their surface layer.

N.P.

- 1. Anodes (Electrolytic cell)--Electrochemistry 2. Titanium oxides---Properties
. 3. Alkali metal halides--Electrolysis
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TITLE:

PERIODICAL:

ABSTRACT:
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Smirnov, M. V., and Ivanovskiy, L. Ye.
Uranium Dioxide Anodes in a Melted Chloride Electrolyte (Anody iz dvuokisi
urana v rasplavlennom khloridnom elektrolite)

Zhurnal Obshchey Khimii, 1957, vol 27, No 2, PP 295"299 (U.S.S.R)

Uranium dioxide electrodes were prepared which could be used in the role
of anodes in_theelectrolysis of melted chlorides at current densities of
up to 3 Afem®, The basic dioxide was derived by the reduction of uranoso-
urenie oxide with hydrogen at 700°, The oxlde was black and its chemical
composition corresponded to the empirical formula U02,04. The characteris-
tics of the anodes were investigated in a molted lithium and potassium
chloride mixture at 6500 and it was observed that at a current density of
0.001 to 1 A/cm® they dissolve formin in the electrolyte uranyl ions with
a 100% yield according to the current input. The oxygen surplus accumu-—
lates in the ancde and the vot? ions during the cathode discharge produce
a uranium dioxide residue of Stoichiometric composition. The anodie

CIA-RDP86-00513R000619310004-7"
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Uranium Dioxide Anodes in a Melted Chloride Electrolyte, 79-2-4/58

solution of the uranium dioxide occurs with a small polarization connected
with the concentrational changes in the near-electrode electrolyte layer
at a potential which is close to equilibrium,

Since the U02+ + jon discharge potential on the cathode was approximately
by 1 v more positive than the metzllic uranium separation potential; even
the slightest oxygen contaminations of the elsctrolyte led to the contami-
nation of the metal cathode residues by the dloxide, The uranium dioxide
anode polarization was measured in a chloride mglt at 550% and it vas

found that at current densities below 0.05 A/cm~ the anode potentiel was
by 0.57 v more negative than the potential of the chloride elaectrode and

that the potential varies little with current density. Considsrable
polarization was observed at a current density above 0.05 A/em*=,

1 table, 1 graph, 1 drawing, There are 10 references, of which 3 are
card 2/3 Slavic,
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USSR /%Tysffﬁ/ Chegu{éy %iaoé&//}m/ﬁiétry, B-12

Abs Jour : Referat., 2Zhurnal Khimiya, No,l, 1968, 579,

Author 1 M,V, Smirnov, L,Ye, Ivanovskiy,
_.—-—————_—_-—-—.
Inst t - -
Title + Voltage of Dissociation of Melted Lead and Thorium Chlo-

rides,

Orig Pub : Zh, fiz, khimii, 1957, 31, HMo,2, 467 - 473,

Abstract : A cell with a Th electrode and an auxilliary W catode
separated from a chlorine comparison eleotrode with an as-
besto diaphragm was used for measuring the voltage of dis-
sociation B of pure melted ThCl,, B = (2,772 - 5,61 , 107°T)
70,0013 v in the range from 836 to 017°, The developed
method was checked by the determination of B of IbCl,, for

—~ which it was found that B = 1,082 ~ 6,2 , 10"4T v, which
E agrees well with bibliographic data, = 2 for following re-
actions were computed: Th(sol,) + 2Cly(gas) - ThCly(1liqu.);

Card: 1/2
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USSR/ Physical Chemistry - BElac troshemis try/

Abs Jour : Referat, Zhurnal Khimiya, Mo.,l 1958, §79,

Abstract : O Z = (-265700 i 51,75T) = 120 cal per mola; cud Thsol,}
1—2012(gas) = ThCl4(solid);AA Z = - 278200 + 72,37 cal per
mole,” 1t is shown that snode dissolution of Pb and Th in
their melted chlorides proceeds without any noticenble
polarizationat potentials near the equilibrium potentials
of the metals referred to their ions of the hichest valency,
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USSR./ Physical Chemist - BEle tr&gfemistry. 3-12
Abs Jour : Referat, Zzhurnal Khimiya, Ho,l, 1958, 580,

Author s+ M,V, Smirnov, L,Ye, Ivanovsidy,

Inst : - R -

Title + Reduction of Th41 Ions in Chloride Melts with ietallic
Thorium,

Orig Pub : 2h, fiz, khimii, 1957, 31, Ho,4, 802 - 8017,

Abstract : At the interaction between metallic Th with the sutectic
mixture LiC1-KC1 containing 6 to 11% of ThCl, at 300 %o 900°,
Th diiiplves in the melt at the oxpense of the roduction
of Th™ to ThZ*. In the same melt and at the ThCl, ccntent
of 5,83%, the equilibrium potentials B of the Th- and Mo-
(indifferent) electrodes are equal and change with the tem-
perature (from 510 to 897°) aoccording to the eguation B =

(-3,231 + 8,936 < 10'4T) * 0,02 v, The equilibrium po-

tentials EO for the electrode processes Th - 20 Th*~

Card: 1/2
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USSR / Physical Chemistry - Blectrochemistry, 3-12

Abs Jour 3 Referat, 2hurnal Khimiya, No.l, 1958, 580,

Abstract : and Th™ - 2e ° Th4ﬁ, referred to the chlovlne comparison
electrode were computed and they were E - 3,251 + 10,968
% 10=4T and E° = -1,905 - 1,484 % 107 4p correspondlnElj.
Approximate magnitudes of » Z of the reactions Th(soj. )+
+C1,(gas) = rhC1 (11qu ) and Th(sol,) + ThCl,(liqu,) =
%hCl (1iqu,) Were found and they were £ % = - 149000
+ 32, 80T cal per mole for the first reaction and 2 =

- 21150 4 7,02 T cal per mole for the second,

1]
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Abs Jour: Referat. Zhurnal Khimiya, No 2, 1958, 3796.

Author : M.V. Smirmov, N.G. I1'yushchenko, S.P. Detkov, L.Ye. Ivanovskiy.
Inst H '
Title : Solubility of Thorium in Iiquid Zine.

Orlg Pub: Zh. fiz. ¥himii, 1957, 31, No 5, 1013-1018.

Abstrach: Alloys of Zn with Th containing up to 25% by weight of Th o
were investigated by the methods of electron-photograrhic, metallo-
graphic and thermal analyses. The structural component alloys are
practically pure Zn and the metallic compound ThyZn,, (1), the
composition of which has been established by chemlcal analysis.
The solubility of Th in Zn vas determined, 1t is 3.55 . 107° ¢
at 419.4° and 1.kh4% at 907°. It was found that the ipobaric po-
tentisl changes at the formation of I from the elements, and the

ag:tivities with activity factors of. Th in the binary alloy I

card : 1/2 o3l
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3T Q200(A) 5 °

ST Y600 (A) S 400 g0v/B1-59-13-45035
Tpranslation from: Referativnyy zhurnal. Knimiya, 1959, Nr 13, P 44 (USSR)
AUTHORS: Smirnov, M.V., }angl‘guyev, $,F., Yoichenko, Z.S.,

Yusghina, L.D. T

A

TITLE: The emf-Method for Studying the Thermogxnam19§4of gome Reactiond at

High Temperatures ¥
Tr. in-ta khimii. Ural'skiy filial AS USSR, 1958, Nr 2, PP 143 - 151

PERIODICAL:

In the electrolysls of fused chloride baths COn 1s separated on the
anodes prepared from an intimate mixture of oxides and carbon and the
ions of the corresponding metals pass into the slectrolyte. The oxide-
carbon electrodes of thorium, calcium, beryllium, eto. in equilibrium.
are reversible in relation to their ions being in the electrolyte.
This permits to utilize them by the emf-method for elucidating the
thermodynamics of reactions, in which oxides and carbon take part at
high temperatures. The equilibrium potentials of the electrodes are
determined by the activity of the ions of the corresponding metals in
the electrolyte and by the CO pressure over them according to the
electrode reaction M0, + n/2¢ ~ 2ne ZSZQNP‘+~(fusion) + n/2C05, E = 4//

ABSTRACT:

APPROVED :
FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7"
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The emf-Method for Studying the Thermodynamics of Some Reactions at High Temperatures

L const + (RT/n) Flnayn + (RT/4F) InPcg,. They do not depend on the molar ratio of CQO
N and carbon. By measuring emf the changes can be found in the 1sobaric potential 0H 7,
. in the entalpy AH and entropy AOS of the corresponding reactions of chlorination
Mx0, + n/2C + nClp = 2MCl, (smelt) + n/2C0,. Oxide-carbon electrodes in combination
- with metal electrodes made it possible to study the thermodynamics of the interaction
e of the fused chlorides of thorium, beryllium and calcium with the chlorides of the
P alkali metals. For determining the decomposition tension of the fused chlorides of
Tl higher valencies a method has been developed permitting to measure the value of the
decomposition tension of P1Clp and ThCly. The change in the thermodynamic parameters
has been calculateﬂ for the reaction Th (solid) + 2Cly (gas) = ThCly (liquid), AZ
A = 2,772 - 5.61°10"" T, Based on the emf of the cell Th | ThClyll KC1, ThCly | Cla
- it has been found for the decomposition tension of ThCla; B = 3.27 - 10.8-10 h T
A7Z = 150,90 + 49.7T cal/mole. For the reaction ThCly (1liguid) + Th (solid) =
= 2ThCl, (liquid), A Z = - 23,000 + 23.8T cal/mole ThCle The thermodynamics of the
formation of alloys of thorium with zinc has been studied., For the reaction of re-
ducing ThO, by carbon to metal A Z = 20,000 - 77.5T cal/mole.

A. Zolotarevskiy
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5. /2/0(04) S0V/137-59-10-21896
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 10, p 92 (USSR)

AUTHORS: Smirnov, M.V,, Yushina, L.D.,‘Lvanpvski L.Ye.

o2 pr L S PRI OIS

{
TITLE: Daposition of High-Melting Metals\From Molten Electrolytes

PERIODICAL: Tr. in-ta khimii, Ural'skiy fil, A3 USSR, 1958, Nr 2, pp 161 - 170

ABSTRACT: The authors investigated processes which take place on a Me-cathode in
electrolysis of chloride and ehloride-fiuoride smelts, containing 12511

Beil Zr»T1"bnd other metals. It is shown that electrolysis of molten
metallic salts is accompanied with an overcharge on ‘the cathode of ions
of conventional to lowest valencies. This 1s the cause for the existence
of residual currents, which entall reduced cathode yileld per current in
electrolyzers without diaphragms or in open baths. In closed electro-
lyzers with diaphragms the yield per current inoreases, The structure of
the cathode deposit (dimension and cohesion of particles) depends on the
presence of suspended submicroscopic particles of oxycompounds in the
electrolyte, During the formation of crystalline deposits true DIy in-
creases, with higher current intensity of electrolysls, considerably
slower than the rated value, calculated from the geometrical surface of

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7"
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Deposition of High-Melting Metals From Molten Electrolytes S0V/137-59~10~21896

the initial cathode, When the limiting diffusion current of ion discharge of the metal

obtained from mixed electrolytes is attained, the cathode potential increases rapldly
up to a magnitude where the Joint separation of alkall metals begins, The yield per
current decreases sharply during the Joint deposition of alkall metals, M/

G.S.
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Tpranslation from: Referatlvnyy zhurnal, Knimiya, 1959, Nr ik, p 322 {USSR)

AUTHORS: Smirnov, M.V., Ivanovekiy, L.Ye., Krasnov, Yu.M,

N et o ey v,

TITLE: The Electrochemical Behavior of ﬁéwer Oxides, Nitrides and Carbides of
Some Metals

PERIODICAL: Tr. in-ta khimii, Ural'tskiy f£il, AS U33R, 1958, Nr 2, pp 177 - 182

ABRSTRACT: The behavior of lowsr oxides, nitrides, and carbides of Tifgnd Efin

a smelt of chlorides has pbeen studied. In preportion to the dissoluticn
the anode is enriched by another component, 1if the diffusion rake of the
component into the interior of the anode 13 less tnan the dissolutlon rate
of the anode, An anode of U0 forms U0p2+ _cations, The lower TL cxides
from 112t and 713+ cations at low D ard 7134 and i+ gt high D. The
cathode TL precipitate does not sontain oxides. Anodes of TiN and TAC are
less suitable; separation of the anode and cathode aprces is needed, The
possibility of obtaining Ti by electrolysis of snelis with soluble anodes
and the refining of polluted T1 nas been shown,

K. Krivoiutski; LJ///
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AUTHORS: ~Ivanovskiy, L. Ye., Loginov, N, A., SOV/75-15-6-10/2F

Smirnov, X. V.

TITLEs Determination of Bi- and Trivalent Titaniun in Chloride Melts
by Ferric Chloride (Opredsleniye dvukh- 1 trekhvalentnogo
titana v khloridnykh rasplavakh posredstvom khlornoge zheleza)

PERIODICAL: Zhurnal analticheskoy khimii, 1958, Vol 13, Nr 6,'pp 671-673
(USSR)

ABSTRACTs A thorough investigation of the electrolysis of salt melts
containing titanium requires a separate determination of bi-
and trivalent titanium in the electralyte. The determination
methods (Refs 1,2) hitherto known do not always yield satis-
factory results. For direct determination of the valeacas of
titanium in the salt melt the oxidation of titanium with ferric
chloride immediately in the melt with a perallel determination
of the trivalent Ti in an aqueous elactrolyte solution is most
guitable. This method, howaver, is complicated by the thermal
dissoclation and the volatility of FeCl,. At high %temperatures
ferric chloride is considerably decompoged. It is, therefore,
useful not to melt the sample to be analyzed with pure FeCl

Card 1/4 but with its melts formed with alkall metal chlerides. Fors
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ed. In higher g has o oond )
is obtain d on the bottom. This phm'31((;1 in KFeCld. After
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-1 5.6-10/21
Determination of Bi- and Privalent Titenium in SOV/?S 13 / ;
Chloride Melts by Ferric Chloride .

§SSH, Sverdlovekx
{tut khimii Ural'skogoe filisla AN
ASSOCTATION: ](:gszrdlovsk Chemical Institute of the Ural Branch, AS USSR)

SUBMITTED: April 27, 1957
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AUTHORS 1 Smirnov, M. V., Ivanovskiy, L. Ye. SO/ 76-32-9-347 46

TITL®: Cathodic Proce§§§§4;;’:;;’;;;;sition of Beryllium From Molten

- . Electrolytes (Katodnyye protsessy pri osazhdenii berilliya iz
s rasplavlennykh elektroiitov)

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 9, pp 2174-2182

(USSR)
ABSTRACT s The authors investigated the polarlzation of aomolVbdenum
cathode at temperatures of 400 ’ 500 , and 600 C, The current

density ranged from 10~ -3 to 3 A/cm « The electrolyte consisted
of a melt of & potassium chloride and lithium chioride eutectic
mixture (Fig 2) with 0,1, 1,9, and 7,25 wt.-% of BeCl, (Fig 3)

or %,9 wt.-% of K,BeF {(Pig 4) added. Figure 1 illustrates the
electrolytic cell usea It was found that with current densi-
ties below 10~ A/em? LiT and K~ are reduced to the respective

divalent ions Li; and K; at the cathode. The deposition po-

tential of beryllium lies 1,2 to 1,4 V above that of the &lkali
metals, depending on the temperature and concentration. The

Card 1/2 - addition of fluorice considerably raisgses the deposition po-
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SOT/76-32-9-44/46
Cathodic Frocesses in tue lepogition of Beryllium From Kolten Electrolytes

tential of the beryllium at the cathode, but does not affect
the deposition of the alkali metals. There are 4 f{igures
and 13 references, 6 of which are Soviet.

ASSOCIATION: Ural'skiy tilial Akademii nauk SSbR Sverdlovsk (Ural Branch
AS USSR, Sverdlovsk)

SUBMITTED: April 20, 1957
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S0V/20-121-4-31/54
AUTHORS: Smirnov, M. V., Ivanovskiy, L. Ye., Loginov, H. A.

'//—\w
TITLE: The Equilibrium Potentials of Titanium in Chloride Xelts
(Ravnovesnyye potentsialy titana v khloridnykh rasplavakh)

PERIODICAL: ?okla%y Akademii nauk SSSR, 1958, Vol 121, Nr 4, pp 685-688
USSR

ABSTRACT : The authors measured the equilibrium potentials in pure argon
in a hermetically closed wide test tube of quartz. On the
bottom of this tube there was an eutectic mixture of lithium
chloride and potassium chloride. An electirode of titanium
iodide was fastened to a molybdenum feeder and it was immersed
in a salt melt of the same composition. The potential of the
titanium electrode was measured with respect to a lead elec-
trode. The results of the measurements, (with respect to a
chlorine electrode of comparison) are given in a diagram
which demonstrates the dependence of the electiromotive force
on the temperature for various given concenfrations of the
titanium in the electrolyte. The experimental points agree
well with straight lines. Another diagram shows the isothermal
lines deduced from the above-mentioned results for 700, 800,
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900,
titanium e
6 weight % of

in the electrolyte according
94 + (2,3 RT/2F) ¢ [T12+] .

equation: o
E = By /i

This shows that such pelts cont
and behave a8 i1deal soluiions.

be found from the above-menti ]
6,09.10“4T)V is obtained with respech

Eps 112+ = (-2,371 +

to the chlorine

isobaric potenti

dichloride from
A2 = (-109
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TVASOVSKIY, L.YE.

Smirnov, MeVe, and L.Ye. Ivanovekiy (Institute of Chomiatry, Urels Branch,
Academy of Sciences US3R). glactrolysis of @ Chloride Bath With Titunium
Monoxide Anodes, P 100, Titan 1 yego gplavy. VYP-. 11: Metallurglya tituo &
(Titenium and Tts Alloyse Noe 2. Metallurgy of Tipanium) Hoscow, Tzd-vo AN
S9SR, 1959. 179 p- .

This collection of papers dasls with sourcas of titanium; producticn of
titanium dioxide, netallic titanium, and titanium gheeb; slag couposition;
determination of titanium content in slags; und other related mothers. The
sources of titanium discussed ero the complex gi1limanita ores of the Kyakhtin-
gkoye Deposit (Buryatskaya ASSR) and certain alumipum ores of Sastarn Siberia.

Ons paper explains the advantages of using ilmenite titenium slags for the pfo-
duction of titanium dioxide b¥ the sulfuric acid method. production of mstallic
titanium by thermal reduction processas (hydrogen, magnesiun, and carbon reduc-
tion) is the gubject of geveral papsrs, while other papers are cenearned with the
alectrolytic production of titanium. Other subjects dealt with are intaraction
of titanium with water vapor and with hydrogsn and the determination of $itanlun
1n slegs.
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Electrode processes and effec

10, 20, and 30% by weight of potassium £

current density ranging from 107
polarizing current wes guitched off.
geveral cathodic processes took place.

(0.3 - 0.4 a/cmz) niobium is red

current densities (0.6 - 0.8 a/cmz),
metal arc gseparated.
the anodic polarization of a graphite

also in a melt containing 10% by weigh
polarization curve showed two sections:
process of jonic charge exchange,
with formation of carbon dioxide.

different conditions were analyzed in an open
iobate content of up %o 15% by weight at 850+15%C. A
a molybdenum rad as cathode.

i, a metal containing oxide

s potassium fluon
graphite vessel was used as anode and

nondehydrated (air-dried) selts were use

impurities might be deposited on the cathode.
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5/631 60/000/001/008/014
<4100 B117/B147

AUTHORS! Ivanovsekiy,
PTekhanov, ). e el

L. Ye., Ilyushchenko, N. G., Zyazev, v. L.,

TITLE: Oxychlorides of rare earths of lowest valencies
SOURCE: Elektrokhimiya rasplavlennykh solevykh 1 tverdykh elektrolitov,

no. 1, 1960, 55-60
TEXT: The interaction of oxygen and rare earth metals with chloride melts
of rare egrths was studied. In the first series of experiments, the
authors used 2 misch metal (% by weights 22,5 La, 53.0 Ce, 4.93 Pr, and

¢ mixture (% by weightt )<

16.3 Nd) obvtained by electrolysis, and 8 chlorid
4.85 Pr, 11.42 Nd) obtained by chlorination of oxides of
ine in the presence of carbon, The result

torides of lowest valencys MeQOCIZ, where Me stanés
wly hydrolyzed in water to give
on proceeds rather

for La, Ce, Pr, and Nd. This mixture 18 slo
L acids, particularly

hydrates of highest valency. When boiling, decompositi
quickly. During heating, the product readily reacts wi
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Oxychlorides of rare earths of lowest ... B117/B147
nitric acid. It oxidizes easily at 300-400°C forming mixtures of cxides
of rare earths at higher temperatures. In another series of experiments,
the reaction of oxygen with chlorides of rare earths in an oyen bath at

580 - 600°C was studied. A graphite vegsel was used ¢S electrolyzer and
anode, and meolybdenum rods were used as cathodes. The electrolyte was &
mixture of chlorides of rare garths and potassium chloride (50% MeCl5 and

XC1). The amount of lowest o
depended on the amount of pro

xychlorides formed in all experiments
ducts in the bath obtained by decompositvion

of salts under the action of oxygen and moisture. Finelly, the misch
metal in the potassium chioride melt was anodically dissolved at 850¢C in
an open and a closed bath. The authors always found oxychlerides of lowes!
wvalencies with a ratio equal to that of initial substances. Summary! In
the canse of interaction between oxygen, chloride melts of rare earths, and
misch metal mixtures of low-valency oxychlorides of rare earths were
obtained. The summational reaction can be written dawni

4MeCl3 + 302 + BMe = 6 Me20c12; The formation of oxychlorides on the

d by the formation of Me20014 coluble in the meld by

cathcde may be explalne
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$/137/62/000,/008/013/065
AOO6/A101 )

AUTHORS: Ivanovskiy, Li“¥9?‘ Petenev, 0. S,

e e e A A £, A AT A 6

TITLE: Some processes in cathodic deposition of zirconium from chloride-
fluoride melts .

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 8, 1962, 28 - 29, abstract

86201 ("Tr. In-ta elektrokhimii, Ural'skiy fil. AN SSSR", 1961,
no. 2, 71 - 78) .

TEXT: . As a result of investigating cathodic deposits, obtained by electro-
lysis of fluoride-chloride Zr melts, it was found that at low D (0.01 - 0.1 amp/cm%
difficultly soluble double Zr salts of the NaZrFy or KZrF) type are formed on the
cathode, A%t higher D, metal is also deposited, the more so as D increases. Pro-
perties and behavior of double Zr salts in the melts are investigated. Problems
concerning the effect of by-processes on Zr snd Hf separation in electrolysis are
analyzed. There are 1B references.

_ G. Svodiseva
[Abstracter's note: Complete translation]
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AONG/AL01
AUTHORS: Ivanovskiy, L. Ye., Krasil'nikov, M. T.
M”":“‘“‘"' CEeh
TITLE: Anodic processes during niobium dissolving in chloride and

chloride-fluoride melis

PERIODICAL: Referativnyy zhurnal, Me@allurgiya, no. 8, 1962, 27, abstract 86193
("Tr. In-ta elektroknimii. Ural 'skiy fil. AN ggSR", 1961, no. 2,
79 - 83) : .

TEXT: ) In a first series of experiments the authors revealed the dependence
oft current efficiency in anodic Nb dissolving upon D and the composition of the
path. An equimolar mixture of K and Na chlorides was used-as an electrolyte.

The temperature wWas maintainec at 700+10°C. It was established that the mean
valence of Nb ions passing,into the melt increased with higher D. At relativgly ///’
low Dy (about 0.01 amp/cm-) dissplving 1s accompanied by the formation of Nb=t -
and Nb3*; at Dy > 0.1 amp/on® Np't ions appear in the melt, and at high D Voot
ions appear. In the second series Qf experiments polarization of the Nb-anode
was measured at D= 10"3 -5 amp/cm™, various temperatures and different composi-
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AUTHORS: Ivanovskly, L. Ye., Ilyushchenko, N. G., Plekhanov, A. F., Zyazev,

VRN ISRPRENTNLP ST

V. L.

TITLE: Separating rare-earth metals by fuaed salt elactrolysls

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 8, 1962, 27, abstract 8188 i
("Tr. In-ta elektrokhimii, Ural'skiy fil. AN SSSR", 1961, no. 2, 131 -

134) :

TEXT: : Separation of rare-earth metals was ilnvestigated in fused bath
electrolysis containing a mixgure of rare-earth chlorides. It was found that at
all the D, (0.25 - 1.5 amp/cm™) and temperatures (850 - 870; 560 - 700°C) inves-
tigated, alloys are obtained which are considerably impoverished of La (3 - 5 7,
weight %) and enriched with Ce (up to 80%). The total Pr and Nd amount remains -
practically constant. The nature of cathodic deposits varies noticeably with
temperature. Their salt content varies from 75 to 80% at 560°C and from 30 to

4o at 700°C. There are 11 references.
[Abstracter's note: Complete translation) G. Svodtseva
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AUTHORS ¢ Ivanovskiy L. Ye., Stepanov, G. K., Krasil'nikov, M. T.,
-and Petenev, 0. S.

TITLE: Study of the electrolytic solution of chlorine and
hydrogen. chloride on inert electrodes

PERIODICAL: Akademiya nauk SSSR. Sibirskoye otdeleniye. Izvestiya,
no. 4, 1961, 48-53 .

TEXT: In order to obtain alkali”&nd.alkaline earth.@etals by
electrnlysisvfrom_their fused salts, it is,necessary‘anmost cases
i i bprange“ochoncentration.during the process.
nd maintenance of. the necessary concentration via
porous. diaphragns.represent difficulties, it wag proved in this
work that this can be solved by using gas electrodes especially
the chlorine electrode. . This involves a rapid cathodic solution
of chlorine which prevents the depositing o© is i
turn compensates. for the lowering. of.the me
The purpose of. this work was to atudy the beh
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S/200/61/000/004/003/005
Study of the electrolytic.solution... D228/D305

trodes namely: chlorine and hydrogen chloride cathodes from graphite
(or_carborundum) in_electrolysis of fused alkali chlorides. The use
of gas electrodes. can compensate for a.lowering below the optimum
range. of the. ionic. concentration of the deposited metal. Graphite
anode and cathode,. porous electrode, and a Pb reference electrode
were immersed in an electrolyte of unimolecular quantities of fused
sodium and potassium chlorides at 800°C through which chlorine or
hydrogen chloride was passed for 3 - 4 hours. When the potential
reached the steady value, the_cathode polaﬁization for the range

of current densities from 10-3 to 3 amp/cm was measured by means of
an oscillograph at the moment the current was cut off. Polarization
measurement was conducted on a graphite electrode and a porous elec-
trode which was a. ''silite" tube through which chlorine or hydrogen
chloride was passed into the electrolyte. The results are given

in Fig. 2. The curves represent the dependence of cathode poten-
tials on current density (abscissae - cathode potentials; ordinates-
log.current density in amp/cm2). Curve 1: In the electrolyte
saturated with chlorine. (The first part of the curve, up to the
current density of 10-2 represents the cathode polarization of

Gard 2/6

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7

SRS L LT REk o N KSR R IR S B Ll U LI PV E 1 TP (s 2| ). durtees s iy EA P e e :
B P e e AR e EEISE NS L EL T FIR

22343

\ i S/200 61/0‘00/004/003/.005
Study of the el%ctrolytic solution... D228/D305{

dfssolved.chlor{ne.due_to concentration changes in the vicinity of
tre electrode (fiot to the ionization of chlorine Cl + e —ClL-).

. Solubility of Cl, in fused KCl + LiCl « 0.0038% by weight obtained
T after 5 hours (after 1 hour it was 0.0013% which shows the speed’ of
T solubility)). Curve 2: In the-electrolyte satzrated with hydrogen

q chloride (solubility of HCl at 800°C = 6,8.10-%4% by weight). The
‘ potential of the HCl electrode was less than that of the chlorine
electrode by 0.7 v.. Curve 3: In fused KC1 - NaCl not saturated
with Cla or HCl it practically concurs with Curve 2. Curves & and
5: On the porous ''silite' electrode through which chlorine was pass-
ed. In the case of Curve 4 the chlorine used up 4 g/br'in 60 - 70 g
of electrolyte. Ionization of chlorine takes place without polar-
ization over a wide range of current density. Curve 5 shows that
for a higher amount of chlorine passed, higher current densities
can be applied - although this results in greater loss of chlorine.
The use of a porous electrode facilitates the ionization process.

It can be assumed that cathodic ionization of chlorine is due ro
adsorption of gas on the electrode. With a fine porous electrode
due to a larger-electrochemically active surface and.due &b the pres-
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sure of gas passing. through the pores, the ionimation rate ig great-
er. and consequently the current density range can be increased.
Curve 6: On the porous electrode through which HCl was passed.
(Small polarization due to diffusion and due to the evolution of
hydrogen). The authors conclude that in fused alkali chlorides
saturatel with chlorine of hydrogen chlorine, there is high concen-
tration polarization. When porous electrodes with gas passing

through their pores are used, the process of solution of chlorine
takes place without polarization and.that.of hydrogen chloride with
small.polarization and with. a potential lower than that of a chlor-
ine electrode by 1 v. The use of the chlorine electrade is indica-
ted although the.hydrogen chlorine electrode is convenient to use
in the case of electrolysis of salts of low-valent metals due to
its. lower patential.. It is found that the highly porous electrodes
of graphite.or. carborundum with chlorine or. hydrogen.chloride pasg-
ing through.them work efficiently in the preparation and purifica- '
tion of metals by electrolysis of their fused salts. It was also
found. that.the chlorine electrode can be used in high temperature
electrochemical generators. There are 2 tables, 2 figures and 11
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Hafnium behavior in the

chloridesfpomst melts,GIBCtPOIYtic produeticn of zirconium from

TSvet, met, 36 no.9:65.69 5 163,
(MIRA 16:10)
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g ~ AUTHOR! Ivanovskiy, L, Ye.; Krasil'nikov, M, T, H"vf? |
§ ORG3 nbne - e
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£

TITIE: Deposition of continuous cathodic deposits in the olontrolyeia fot‘ molten
chloride baths containing NoCla 1
SOURCE:»-*AN S3SR, Ural'skiy f£ilial, Institut elektrokhimii, Trudy, no. 7, 1965,
Elektrokhimiya resplaviennykh solevykh 1 tverdykh olektrolitov; termodinamika 1
kinetika elektrodnykh protsessov (meotrochem:lstry of fused galts and solid

electrolytes; thermodynamies and kinetics of electrode processes) s 69-72
TOPIC TAGSS elactrolytic deposition, niohium

e,

ABSTRACT: Experiments on the deposition of compact nicbium deposits were carrisd

out in a closed electrolyzer under argon at 700-900°C, The electrolyte used was an
equimolar mixture of potassium and sodium chlorides cont
of niobium chloride, When the electrolyte ~ metal equilibrium was reached at the -k
cathode, continuous nlobium deposits 3~5 mm thick were obtained, The most compact | ‘
deposits were formed at a current density of 0.1-0.2 Afen? at 700-750°C, and the .
current efficiency, calculated in terms of the discharge of divalent niobiun ions, o

was 97%, The deposits adhered better to a molybdenum base than to a niobium base —
because the latter was covered with an oxide {ilm, Miorchardnoss measuremsnts of
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Fresh from the Frasus [¥yshii iz pachati)
2naniys -~ Sils, 13% # 9, pp 44 - 45 (USSR)

The article sontair: views i four newly published books.

Ia “iha kd, : ‘ ,,thunyy putt) by S.Ya. Alliluyev,
an old aolr Bt oo his underground activities, cover-
ing the nstind VARD Laeil 1207,

In "What i & Semiceornlucser” (€io takoyas poluprovodnik)
by Gleb Anfilov, uub1:ﬂhen by D,,Utu, semiconductors and the
different ways of applinetisn erc dessrived.

In "The Solar Fuuily™ {Selntse 1 ego sem'ya) by M, Ivanovskiy,
published by Dalgin, r»oputar actentific account on bagic astron-
ony is lvan.

"The st dun Contisent” (Mainglvennyy materik) by L. Khvat,
publiishaed by Gz i with the history of antarctic
exploration and hh. sreanntalic Jur:~~"ns achieved by the Soviet
antarctic expedilion orgarized by the USSR Academy of Sciences
(Akadeniya Nuuk ¥58&),

There are & Tigures,

Library of fiengrene
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| ACCESSION NR: 'AT4025317 s/oooo/é3/000,‘000/0:26370269 B

| AUTHORS: Batanov, G. M.; Ivanovskiy, M. A.; Pedyanin, 0. I»:.bﬁéifi
v'.:;r-vgel.' X. 8. . o _ ) o
1./ TITLE: Use of a luminescent probe t:o record a maving plasma 5

.| SOURCE: Diagnostika plazmy* (Plasma diagnostics); sk statey. .
! -Moscow, Gosatomizdat, 1963, 263-269 " . ' P
{ TOPIC TAGS: plasma, plasma diagnostics, 1umineé§en€§p?obe. plasma= |
| scope, mwoving plasma configuration, plasma electron image, plasma

1 ion image, plasma configuration :

‘I | ABSTRACT: The luminescent probe ("plasmoscope”). method developed ! ~ |
: by L. I. Yelizarov and/A. V. Zharinov and reported by them at the: . |-
. | Nuclear Fusion Conference in Salzburg (4--9 September 1961) io used.

| to-study the tranaverse motion of a plasma jet in a magnetic field .
~,.in the presence of tranglational velocity perpendicular to the sux-

icad 34TV —
: ’ - e
H t N i :
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|AUTHOR:  Batanov, G, M.; Grebenshchikov, . ¥Ya.: Ivanovskiy, M, A»; Sbitnikove, X Soi! - B
'Fedyanin, O. X.; Shpigel!, I, S. e
GRG: none |

N %
B © |TITIE: Injection of a plasma into a closed magnetio trap with a two phase helical
| [field ' il

'|SC'RCE: AN SSSR. Fizicheskly institut, Trudy, v. 32, 1966, Fizila plammy (Plasma =
physics), 7=19 )

TOPIC TAGS: plasma injection, magnetic trap, helical magnetic finld

P
Ay

ABSTRACT: A plasma injected into a closed magnetie trap must have the following
properties: 1) 4t must be sufficiently homogeneous in composition (hydrogen or
deuterium), it mist contain a minimum mumber of impurities, and the percent ionization
- |must be close to 100; 2) its temperature must be high enough to exclude loses dus to
normal diffusion in the magnetic field; 3) it must have a high conductivity to
eliminate polarization due to the toroidal effect; 4) the Plasma, £il1ling the toroidal
trap, must not contain marked longitudinal electric fields. The article rresents the
results of an investigation of several methods of injection. The experiments were
carried out in laboratory scale models. The first method tested was injection of the _

| Gard 1/2
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) AUTHOR: Batanov, G. M.} Ivanovskiy, M. A?.-,‘ 'ﬁop?igal', I. S, |
ion of plasma jet moving through a

n EI TITIE: Particle losses and configurat
. .| eurvilinear magnetic field

U | GOURCE: Zhe eksper. i teors £ize, Ve U6, no. 5, 1964, 1915-1917

' i i field, plasma
IC TAGS: plasma, plasma in curved field, plasma in hamogeneous )
gsvticle 10551: plam;\a jet nucleus, plasma jet tongue, plasma ion distribution
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" /ACCESSION NR: AP037614
' ’ma.m “nucleus" of the plasma jet, which continues to move along the magnetic
|field gnd has a high dgnsity (diélectric constant close to 1000). Ths is in ;
'qualitative agreement with the dependence of the ion distribution on the magnetic
| i irmed by measurement of the electric field near

o ifield (cf, figure) and is conf.
" |the plasma jet "nucleus” Orig. art. hast 2 figures.

IASSOCIATION: Fizicheskiy institut im. P. N. Lebedava AN SSSR (Physics Institute, :

| o
\SUBMITTED: 03Jan€4 . . , . 3

AN SSSR) o o |
S T 1> T
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PLAKSIN, Igor' Nikelayevich, redaktor; RUDENKO, Konstartin Gerasimovich;
SMIRNOV, Aleksandr Nikolayevich; TROITSKIY, Aleksand Vasil'yevich;
FISHMAN, Mikhail Aleksandrovich; IVANOVSKIY M.D., redaktor;
ROMANOVA, Z.A., redaktor: KOROVENKGVA, %A, t'éktinicheskly
redektor.

[Technological equipnent of concentratioen plants] Telkhnologichaskoo
oborudovanis obogatitel'nykh fabrik. Moskva, Ugletekhisdat.

Pt. 1. [Design snd selsction of equipment] Raschet 1 vybor oborh-
dovaniis. 1955. 415 p. (MLBA 9:1)

1. Chlen-kerrespondent AN SSSR (fer Plaksin)
(Coal preparation)
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SOV /149-60-1-7/27

AUTHORS: Astaf‘yeva, A. V., Ivanovskly, M. D., Shabarin, S. K.

TITLE: Beneficiation of Poor Copper-Cobalt Ore by Hydrometallurgl-
cal Processes

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy., Tsvetnaya metal-
lurgiya 1960, Nr 1, pp 50-56 (USSR)

ABSTRACT: Cobalt ores of the Scviet Union are characterized by low
Co content. Considerable difficulties encountered in
dressing are due to very fine dispersion of Co minerals.
This article deals with a laboratory test of dressing
ore of this type from one of the deposits in the Kras-
noyarsk region (not named). The size of Cc mineral in-
clusions ranged from 0.001 to 0.1 mm minus mesh with a
total content of 0.086% Co in the ore. The other com-
ponents were: (%) 65.0 Si0,, 13.7 Ala03, 3.4 PFe, 3.6 CaO,

o 1.8 Mg0, 0.05 Mn, 1.5 S, 0.12 Sb, 1.63 As, 0.88 Cu, 0.23
j@ Card 1/7 Ni, and 37.4 g/ton Ag. About 20% cobalt content
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Beneficiation ¢l Poor Copper-Cobalt Ore 77718
by Hydrometallurgical Prccesses SOV/149-60“1_7/27

consisted of oxidized minerals and 80% arsenides and
sulfoarsenides. The mineralogical analysis was made
by A. I, Vitushkina and it disclosed the presence c¢f
- safflorite, smaltite, glaucodote, aeritrite, tetrahe-
” drite tennantite, chalcopyrite, covellite, malachite,
: rammelsbergite, chlcantite, annabergltc, and silver.
The dressing tests comprised the following stages.
: The first determined the advantages of collective vs
= selective flotation, each having its own set of re-
. agents, Collective flotation was given preference
while selective flotatilon produced concentrate richer
in Co (1.22 vs 1.01%), Co losses in tailings were
v much higher (16.7% Co content in ore vs 10.6%).
’ After deciding in favor of collective flotation,
two variations were tried: (a) with one-stage crush-
. ing, three reruns, and selective flotation of the
1 copper-cobalt concentrate; (b) with two-stage crushing,
three flotaticns, selective flotation of the first
concentrate, and three reruns of the coball concentrate
Card 2/7 Alternative (b) proved to be best and resulted in a 10%
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B Beneficiation of Poor Copper-Cobalt Ore 10
Sl Dy Hydrometallurgical Processes SOV/149-60-1-7/27

higher rate of Co extraction. Followlng details of
this method are given: The first crushing raduces 45% aore
to minus mesh 0.074 mm; in the second crushing this
figure is raised to 80%. Crushing is done with soda
addition (250 g/ton). During the first flotation 100
g/ton butyl xanthogenate and 30 g/ton pine oil are
added; during the second and third flotation, 50 g/ton
sodium sulfide, 100 g/ton amyl xanthogenate, and 70 g/ton
foaming agent D (not specified). Total flotation time
is 40 min. During recleaning operations water glass
(500 g/ton) and amyl xanthogenate were added. To eli-
minate excessive flotation reagents carbon (100 g/ton)
was introduced into selective flotation as well as lime
(8 kg/ton) as a depressant for cobalt minerals and
pyrite. Cobalt extraction according to this schedule
reached 70.68%, and the concentrate contained 1.17% Co.
Selective flotation methods as suggested by S. I. Krokhin
and B. D. Nekrasov and finishing by gravitation as used
at the Silence plant, Canada, has failed to produce

Card 3/7 satisfactory results. Subsequently, hydrometallic
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methods were adopted as shown in the process flow charf
below (Fig. 6). Cobalt concentrates as obtained from
flotation were 8rocessed in following stages: oxidizing
roasting at 500 3 sulfatizing recasting with sodium
bisulfate at 700Y for 2 hrs, leaching by water, and
weak sulfuric acid solution. Under these conditions
90 to 95% available Co passes into the solution. The
latter is separated from iron and copper by soda: Fe
is precipitated at pH=l.2, Cu at pH=5.2. Cobalt is
precipitated by soda (70 mg/literg or sodium sulfide.
The final product contains 12-14% Co at a 84-85% rate of
extraction from the concentrate. These processes are
incorporated in the flow chart (see Fig. 6). The Co
extraction rate from ore amounts to 61.0%, that of Cu
is 78.4%. The conclusions contain a short recapitula-
tion of the above data. There are 4 tables; 6 figures;
5 peferences, 3 Soviet, 1 Canadian, 1 U.K. The Canadia-
and U.K. references are D. C. McLaren, Can. Mining J.
Vo166, March 1945; H. L. Talbat, Eng. Mining J. August
Card 4/7 1953,
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tsvetnylth metallov. Kafedra metallurglyi blagorodnykn
metallov)
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AUTHOR: Merkin, E. N.; Ivanovskly, H. D.; Borbat, V. F.

ORG: none

TITLEt Study of the extraction of wranium, thorium and assoclated elements with
rionocarboxylic acids

SOURCE: Radiokhimiya, v. 8, no. 6, 1966, 705-707

TOPIC TAGS: uranium, thorium, aliphatic carboxylie acid, fatty acid, solvont -
extraction

ABSTRACT: The extraction of uranium, thorium and asscclated olements with fatty acids
of the C~Cy fraction was studied at 20129, The dependence of the extraction on the |
equilibrz:xm pH of the aqueous phase and IR spectra confirmed that the extraction con~
sists of cation exchange reactions i

Mot

+ nHR =* MeR, + nH',

where nHR and MeR, are the organic phase and HR is the fatty acid CHz.+1COOH. The
presence of cation exchange permits one to expect the separation of the elements
studied in sulfate solutions. On the basis of data reported in the literature and
their own results, the authors suggest the following extraction capacity series:
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TITLE: Turbulent Temperature Pulsations in a Flew of Liquid.
Letter to the Editor

. PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 3, pp 254-257 (USSR)

ABSTRACT: Pulsations of velocity of a turbulent flow of liquid
cause ‘turbulent temperature pulsations during heat
exchange. The authors investigated the effect using
movable thermocouples of low heat capacity. One typs
consisted of an open Jjunction 0.2 mm in diam and the
other of a Jjunction inside a thin-walled container 0.5
or 0.8 mm in diam. One construction is described in
detail by Kirriliov and others (Aromnava energiya,

s 6, Nr 4, 382 [1959)). The heat f{iow was produced by

R means of elecrrical heating elementis. The thermocouple

¢ data were registered by means of fast automatic pctentio-
meters EPP-09 Class 0.5, covering the whole scale, 0 to

Card 1/6 0.5 mv, in 1 sec. Results are shown on Fig. 1 and 2.
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Turbulent Temperature Pulsations in a Flow 74328
cof Liquid. Letter tc the Editop SW/89-8..3..13/%5

. Typical liquid metal time curve of pulsation is shown
S in Fig. 3. Similar results were chtained in water,
Sl The authors found that the amplitude and frequency of
temperature pulsation depend on the size of the heat [low,
the physical properties, the type of finw of the liqudid,
and on the dimensicnless distance from the wall,
Temperature pulsations inside the wall were damped as
one leaves the heat exchange reglon. It was established
that pulsations persist some €-5 sec after the end of
heating and then start slowly tc dampen out. The
reverse happens after switching the heat on. The
pulgsations accompany the existence of a temperature
gradient in the liquid. Various methods of punping
S had no influence on the pulsations., Likewise, the
5oL frequency of the heater current and 3% fluctuations of
S the heating power did not produce any change in the
N pulsation pattern. The authors toeck care to eliminate
all possible causes of mechanical vibrations, and they
are sure that the measured temperature oscillations
are due to the turbulent pulsations of the temperature

Card 2/6
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Fig. 1. Temperature profile in

Re = 230,000; 0,0
Card 3/6 q = 20,000 kcal/m 5 00 kcal/m

Iquid 'm.Lal flow: (a
% h; (v) Re = 30, ooc(n)
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2. Temperature prof 115 In water rlow:

OO: 9 = 30,000 kcal/
0,000 kecal m8 n

(&) Re =
'h; (b) Re = 35, 000;
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Flg. 3. Time vurve of temporatupe pulaation of a flow of
1lqujd metal In repglon of maxzimum anplitudess (a) Re =

= 30,0003 q - ou OGO kenl/m hy (b) Re = 230,000 q =
50,000 kool /
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Turbulent Temporature Pulsatlons In a [Flow 78328
of Llquid. Tetter to the Edltor 80V/89-8-3-13/32

in the flow. The ampllitude vartations with radius
obuerved on Flpgg, 1 and 2 agree with the hypothesis that
the mapnitnde of turbulent temperature pulsation 1s
proportional bto the mixing path lenagth 1 and the tempera-
ture gradlent, exceplb that Lhe pulsations differ from
zero even in the conter of the “ube and on 1ts walls,
Thormeronples nged were able to yenal Lo fregquencles up
to 100 cycles/wec withoul, amplltnde disLorLion. The
registoring device could follow nup to 20 c/qec. The
frequenclos repglatered in bhese teals oo”lou ly dld not
represent. the whole speetrum of temperature pulsations,
and the authors plan to conbinue investigations using
st111 more pertected Instruments with small thermal
itnertian. Ye. V, Nomoftlov, M. N. Arnol'dov, and Yu, N.
Pokrovskly helped bulld the crperimental apparatus and
took part in measwrements., A, I, Leypunskly and A, P.
Alekgsandrov gave advice and showed Interest In the work.
There are U Cipures; and 2 Soviel references,

SUBMI'IMI'ED: October 12, 19%9
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TVANOVSKIY, M. N., ABNOL'DOV, M. N, NOMOFILOV, Ye. M., SUBEOTIN, V. 1., and
TBRAGTOV, M. K.

"Heat Emission and Turbulent Heat Transfer in a Flow of Liquid Metals."

. Report submitted for the Conference on Heat and Mass Transfer, Minsk,
¥ BSSR, June 1961.
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SUBBOTIN, V.I.; IBRAGIMOV, M.Kh.; IVANOVSKLY, M,N,; ARNOL'DOV, M.N.;
NOMOFILOV, Ye.V.; ATENKOV, S., tekhn, red.

[Haat transfer and turbulent heat transport in & flow of luquid
metals; Conference on Heat axd Mass Tranafer, Minsk, January
23-27, 1961] Teplootdacha i 'turbulentnyi perenos tepla v potoks
zhidkikh metallov; soveshchanie po teplo-i masgootmemu, g. Minsk,
23-27 ienvaria 1961 g. Minsk, 1961, 18 p, (MIRA 15:2)
(Beat—Trensmission) (Liquid metals)
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AUTEORS : - Subbotin, V. I., Ibragimov, M. Xi., EXanQXEkliLiﬁmg:lN
Arnoltdov, M. N., Nomofilov, Ye. V.

o B v TITLE: - Turbulent heat transfer in a flow of liquid metals

PERTODICAL: Atomnaya energiya, v. 10, no. 4, 1961, 384-386

TEXT: The modern theory of turbulence does not permit an analy¥ic.
determination of a turbulent heat transfer in a flow of liquid matter. As
snown by the present study, the semi-empirical theory of heut trensfer
wnich makes use of the analogy of heat trunsfer and momentum transfer,
maizes it oossible to perform such studies. This can be proved by measuring
the temperature fields in liguid metals. On account of the high thermal
conductivity of liguid metals, the temperature drop is not limited to =
thin, laminated layer like in ordinary liquids but extends to the turbulent .
core. Martinelli was the first to apply the theory of hydrodynamical

) analogy to liquid metals, taking into account the molecular neat conducti-
vity in the turbulent core of the flow. Calculations were based on tEe
aspumption that the ratio of'the.coefficients of turbulent heat transfer

. " ol
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and of momentum trtmsfer (f_ /e ) mere independent of the radius and the

flow velocity. len has- de*lved a-general equatlon for the heau—urans4er
coeff101ent in a thbe'
({4

e e e

vhere § = r/r and, using the results of Martinelli with. t= ‘b./t'v =1,

he obtadined Nu=17 +0.025 Pe 0.8 . HMartinelli's.and Llon s assumption that

£E=1 has not yet been confirmed exverimentally. Voskreserskiy, Deissler,
Jenking et al. have found experimentally that ¢ was much smaller than 1.

On the basgis of measurements of the temperature fields in flowing water and
flowing liquid metals,’the authors have made an attempt tc determine the
turbulent heat-transfer coefficient and € for 1liquid metals, and to study
the effect of the thermal conductivity of the metals on these quantities.
The former quantity was calculated from the equation :

. Eaa-q-{-‘-l—% c°q° -a (3).
Card 2/7 2t/3] Op?
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The rutio of the local heat flow to the heat flov~on the wall wag found
from the equation ‘

ofq = g [(4 25+2.5 1n y )g ~2.5f - 2. 5(1 ~§2) 1n (ro/y')]-
f ; 4
The temperature gradients determined by graphical meihods meke it possible
t6 calculate &, from Eq. (3). Fig. 1 shoms the dimtribution of €, ACTOSS
“the tube cross section. €, grows with increasing distance from the wall
and with increasing Re number, wherefrom it follows %hat Eaiéo in the
center of the tube. The curves shown in Fig. 1 #A0ld for a heavy metal.
The €,(§) curves taken for alkalihe metals show a similsr course, dut
the maximum is haldly marked at high Re numbers. Fig. 2 shows the experi-
mental curves e,/&=1(§)" (continuous lines) as compared with those
calculated accordthg to Lion ) and those obtained for heavy metal
(4) and alksline mbtal (B) according %o Voskresenskiy ( A
comparison betweenlmeasured and theoretically determined temperature fields
(Fig. 3) shows thal the assumption £ =1 increases %he influence of
turbulent heat trafsfer at small Re numbers but reduces it at high Re
numbers. According to the Re number, & is thus higher or lower than 1.

!
Card 3/7 i
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Fig. 4 shows r =f(Re) at f =0.8 for water (o), alkeline metal (o), and
heavy metal (o). There are 4 figures. :

SUBNITTED: July 14, 1960 '
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AUTHORS: Subbotin, V. I., Ibragimov, M. Kh., Iranovskiy, M. N.,
Arnol'dov, M. N., Nomofilov, Ye. V. 77—

TITLE: Heat transfer with a turbulent flow of liquid metals in tubes

PERIODICAL: Atomnaya energiya, v. 11, no. 2, 1961, 133-139

TEXT: This is a report on a study of heat transfer ocsurring with a
turbulent flow of liquid alkali and heavy mebtals in sulhes. 1In the range of

Pe = 10°-10%, experimsntal data on heat transfer to 1:yuid metals differ
considerably; they may. on the whcle. be grouped in%s two aslasges which are
characterized by Nu = 7 r 0.025 Pe0+9 (1) and Nu w 5.3 - 0.014 pe0-8 (2).
The authors detsrmined the heat-trarsfar coefficients by +wo methods: by
measuring the temperature field in the flow of ligquid metal, and by
measuring the wall temperature and the wean temparature of the liquid metal.
Fig. 1 shows the experimental setup traversed by the metal vertically (from
bottom to top). The charactaristiza of the experimental getup are as
follows:

card 1/6
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Part 2

atesl
1X 1BHYT
(1Kh18N9T)
42 mm
21.1 am

tube material

outer %tube diamever
inner tube diameter
distance between tube
inlet and thermocouple 1166
length of par%t with heat transfer 1194
distance between beginning of
heated part and thermocouple

mm

mm

976

All thermocouples (chromel-~alumel

couples) that served to

ateel
1Y 18HOT
{1Xh18YYT)

34 nm
29.% mm

985 nm
980 nm
‘tnm

945

measure the

temperature of the liquid metal at the inlet and outlet of the test tubes,

were calibrated on a platinum - platinum rhodium thermocouple.

The electric

power was measured by astatic wattmeters of accuracy index 0.2 and C.5. The
flow rate of the me%tal was measured by magnetic and throttle flow meters.

TPhe alkali metals were continuously purified fro
0.02-0,005% by weight), not so the heavy metals

Card 2/6
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“’10‘3% by weight). The temperature in the flow was measured with mobile
thermocouples on 9-12 fixed points. Special amall-atze thermocouplen
gserved to measure the temperature fields; the results of theae measurements
were in good agreement with ihose salculated by Lyonta theory. The wall
temperature was determined by extrapoletion of the temparature profile for
the wall. The mean temperature of the fiowing liquid metal wasa calenlated
from the formula

r r

n o] o] - - .

ﬁliq - I Utliqrdr / S Usdr, whers T = 5.5 +# 2.5 1n,
o}

v was taken as the velssisy-distribusion law; (y = Q.
Nusselt numbers resulting from the measurewent 2f the

are in good agreement both with cne another and with the resul=s of
suthors. They are censis%en% with Lyon's formula {1} in the range
Pe = 100-12,000. It is rot, however, as assumed by Lyon. &a/ev =1,

£.0.4 mm). T
e

mparature

constant over the tubs sross section, and indspendent of Pe, but radically
variable, and smaller than unity for gmall Pe, larger than unity for large
Pe. The second method ‘takes sazount of the thermal ccniach resistance °on
the heat-%tranafer surface. The regults obtained by the two methoda are in
card 3/6
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agre b 5 i i
ng t;:jgzlfgg %l§$1“ mgtflg, w@lch 1s indicative of the fast tha* there i3
tlon oona iguar. Tesiglance in them under the given conditions (pm'if“"g
b +h;p:xj es.z. No agreement wag feund in the cage of heavy mn*alskha-
tub;?wili ds a thermal contact resistanze gt shae interface betm:;n !
. - ] ; % PR L5 A Iace <)
. rESistanraag IIQ?ld metal As was showr by furthar studies, this contact
. Frot ce gops exponeniially with a rige aof Re Yu. ¥ Pokrﬁvski' o
neer, and A. P. Aleksandrov lab e (stant, he " o
ne ] + 4300TasoTy assistant, helped ¢ : T
65;4;§£:r1m$n:aélsetup and the small.size tharmccaun]és §hereoa£:epa-e
igures, ablie; and *2 referencas: § viet - i .
€ sable, rafer a8 Soviet-blo: and 6 non-Ssviat.t3
™ foﬁfzss?osé 1§portag; references to English-language publicaticons ;aZQOC'
1 : = Lyon em. Engng. > 7, 2 > (195 “H. Be :
Trans. sty 29, 7,00 (-f§5$',.P§°€»§“r’f1" 2. 75 (1951); H. Brown et al.
937 (19430 A /3 R. Marsinelli. Trans. ASME, 69, No. 8,
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AUTHORS: Sutbbtin, V. I, (Moscow)} Ivanovakiy, M. N, (Momxov) 3 Jorokin, V. P - .
(Moscow) 3 Chulkov, Bs A. Moscow) 1

TITLE: Heat exchange during condensation of potassium vapor
S&JEE: _Teplofizika vywsokikh temperatur, v. 2, no. l, 196li, 616622

TOPIGC TAUS: potassium, condensation, thermal property, bvoundary effect/ 1KhLONST-
staal

ABSTRACT: The authors designed special apparatus for their experiment, Saturated
vapor was introduced into a cylindrical chamber 150 mm in diasmeter and 210 mm in

: height, on the bottom of which was placed an experimental condenser--a cylinder of
1Kh1BN9T steel 62 mm in diameter and 35 mm in height, The lower part of the
cylinder was cooled with water. The upper part, framed by a wall 6 mm high, -
served as a tray for the condensste, The vapor was condensed on the surface of .. -
liquid metal, and the copdensate was discharged through the side of the tray. .
Temperature measurements were made only after steady thermal condibions had been '
eatabliehad. The measuremsnts wore oontimed fox' 1—1.5 hom‘s, u:l.tb no elmnge in -

' Card 1/2
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temperature exceeding 2C during the measurements, During condensation of the metal
vapor, one might expect intense heat exchange because of the high thermal conduce. ' |
tivity of the condensate, But boundary effects are found to play an important role .
when thermal resistance of .the condersate, is small, These affects include contact ; . .
thermal resistance (due to contamination on the walls), resistance during phase
transition (because of temperature jumps batween vapor and the liquid surface), and |
diffusion resistance (caused by impurities of uncondensed gases and metel vapor),
This paper furnishes the first experimental data on the role of boundary.effects on -,
heat exchange during condensation of immobile potassium vepor, "Apart from the |-
authors, V. I. Lukashov, N, V. Bakulin, and A. V. Kleymanov parbicipatod in this ’
work," Orig. art. hass 5 figures and 2 tables, e

ASSOCIATION: none .
szmurm;m 19Apr6h
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‘ , ;
TITLE: The form of impurities in ce cesium used in thennmmc muverters 2‘ !{7

3
SOURCE: Obninsk. l'imko—enengeticheskiy institut, Ddclmiy, io. 22, 13&5 Sot;te- :
yaniye primsgey v tsezii, lspol'z'uyemaa v termoionnem precbrazovatele, 1.6

TOPIC TAGS: thermal ionization, thermochemistry, cesium plagmu, electmdle, 1&'ee
energy

EI
" |ABSTRACT: The effacts of air on cesium impurity formatfon in fhemxmm.écnitertem it

.  |were studied. The oxygen and hydrogen form 3,0, CsH amd Cs(M. The hydmxiéle d:.s-
; sociated according to the reaction :

CeOH ¢+ 2Cs 2 Caz‘I) + Cslh . !
The equilibrium conditions for the above mactions and ‘the dj;wociaticm mf thne
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;between ilibri , ' for disgociation and the

~ iresult in impurity formation. At 300°C the partial pressupe of Hy and O for dis-

‘jxide and oxide were shown to result in water vapor formatfon on' the surface of the
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oxide, hydride and denjparisons. vfrer\effmada:
actions occurring in the thermionic converter yhich

sociation of hydride_and oxide coepounds of cesium variedvcons_iyiembly: 400 w Hg
for Hy as against 10760 gop 02. The products of the dissgciation of c3siim hydro-

cesium. By combining the equilibrium constant it was shgvm that the partial pres- :
sure of the water vapor was extramely low (I’HZ/PHzo = 10°12), {he equilibnium con-! .-

ditions for impurity formation in cesium vapor, found between the electrodes of
the converter, depend on the temperature and the materials from wirich the converter
is made. In the hottest portions of the converter molybdanum i3 used; at tizmpelca- |
tures of about 1500 to 2000°C, stainless steel is used For the conler regions at |
temperatures of 500 to 1000°C. The equilibriun state impuwities in the casiun feser-
voir was considered nder these conditions. Data on oxygen partisl pressures for |
various oxides of the constructien materials and Csy as a funotion of tanpperative
(from 300 to 2000°C) are glven. In the cesfun reservoir (300°C) wimost all of the
oxide is in the form of Cs,0, independent of the electrode ¢ompasition,. at higher
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f-ﬁnpﬁ:::'.ures in the zope of the Mo elactrode, Mo04 forms Hh r],' ‘ :,m*r.,,m 1nr tol the

vnlatlln MOy, The MoQy then cembines with the material at the! "cold lertrode" tob
form the oxide of that material. A graph of change in isobaric-igothermal poten-
étlal of Mo03 reacting with N, Fa, Cr, Nb and T as & funatlon of tempepaturs i:;
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given, Orig, art. has: 1 f{gure 2 tablaq, 5 formulas, '
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AUTHOR' Subbotin, V. I.; Ivanovskiy, M. N.; Milovanov, Yu. V. _ 72
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TITLE' lefusion-chemical and phase resistance in the condensation and evaporation of
alkaline metals_

SOURCE: Atomnaya energiya v. 21, no. 1, 1966, 17-22

TOPIC TAGS liquid metal, alkali metal, nuclear reactor coolant, heat transfer, pres-
sure effect, physical diffusion, heat balance

ABSTRACT: The authors analyze in greater detail the now-current scheme, whereby al-..
kaline metals evaporate by surface emission of monoatomic molecules only, and that
dimerization takes place only after the evaporation. An analysis of the thermodynamic|
equations and comparison with earlier experimental data (Teplofirika vysokikh tempera-
tur v. 2, no. 4, 1964) show that this scheme is valid only at higher pressures and
that the evaporation or condensation of alkaline metals at supersaturated-vapor pres-
sures of 1 - 100 mm Hg must proceed via surface emisaion (or absorption) of both mono-
atomic and diatomic molecules. At these lower pressures the dimerization (or dissocia<
tion of molecules is & result of a chemical reaction occurring on the surface of the
liquid. The existence of a transition region between high and low pressures, in which
thé condensation coefficient changes from zero (at high pressures) to unity (at low
pressure), is proposed. The diffusion-chemical resistance depends on the kinetics of

H
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-{ the dimerization reaction, but there are not enough experimental data to describe this
dependence in detail. It is proposed, nevertheless, that the coefficient of heat
transfer at near-atmospheric pressure is quite high, even when the diffusion-chemical
resistance is taken into account, and that at lower pressures the resistance is
practically zero. Orig. art. has: 2 figures, 32 formulas, and 1 teble.

18, 20/ SUB DATE: 20Nov65/ ORIG REF: 005/ OTH REF: 003

SUB CODE:

Card  2/2 Pg/

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619310004-7"



